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CLAIMS 

We claim: 

y 

1. A method of cloning a target nucleic acid comprising: 

a) providing an enhanced homologous recombination (EHR) composition comprising: 
(r^ j/i i) a recombmase; 

I ii) a first and q second targeting polynucleotide, wherein said first 

polynucleotide^ comprises a fragment of said target nucleic acid and is 
10 substantially complementary to said second target polynucleotide; 

and iii) a separation moiety; 

b) contacting said EHR composition with a target library under conditions wherein said 

targeting polynucleotides can hybridize to said target nucleic acid; and 

c) isolating said target nucleiaacid; wherein said providing and contacting are done 
15 using a robotic system. \ 

: \ 

! 2. The method according to^laimj wt^erein said target nucleic acid is a target gene. 

3. The method according to claim 2 whe/eitasaki target nucleic acid is a portion of said target gene. 

4. The method according to claim 1 wherein saifcltarget nucleic acid is a regulatory sequence. 

5. The method according to cl ai\n 1 further comprising: 

d) making a library of nuqleic acid variants of said target nucleic acid; 

e) introducing said library of nucleic acid variants into a target library; and 
li f) performing phenotypic screening on said cellular library. 

6. The method according to claim 1 wherein at least one of said making, introducing and performing 
steps are done using a robotic system\ 

30 

7. The method according to claim 1 further comprising: 

d) making a plurality of cells comprising a mutant target nucleic acid; 

e) adding a library of candidate agents to said plurality; 

f) determining the effect of said candidate agents on said cells; and 
35 g)determining the effect of said candidate agent on said gene products. 

8. The method according to c\$imj wherein at least one of said making, adding, and determining 
steps are done using a robotic system. 
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9. The method according to claim 7 wherein said mutant target nucleic acid is a gene sequence 
knock-out or a gene sequence knock-in. 
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10. The method according t Vclaim J wherein said mutant target nucleic acid comprises an insertion, 
substitution, deletion or combinations thereof. 

1 1 . The method according to clanyi 1 , wherein said robotic system comprises a computer workstation 
comprising a microprocessor programmed to manipulate a device selected from the group consisting 
of a thermocycler, a multichannel pipfettor, a sample handler, a plate handler, a gel loading system, an 
automated transformation system, a gene sequencer, a colony picker, a bead picker, a cell sorter, an 
incubator, a light microscope, a fluorescence microscope, a spectrofluorimeter, a spectrophotometer, 
a luminometer a CCD camera and combinations thereof. 

/ 

A method of high throughput integrated genomics comprising: 

a) providing a plurality of enhanced homologous recombination (EHR) compositions, 
wherein each composition comprises: 

i) a recombinase; 

ii) a first and a second targeting poiVnucleotide, wherein said first 
polynucleotide comprises a fragmentNpf said target nucleic acid and is 
substantially complementary to said second target polynucleotide; 
and iii) a separation moiety; 

b) contacting said EHR compositions with one or faore nucleic acid sample(s) under 
conditions wherein said targeting polynucleotides hWidize to one or more target 

nucleic acid member(s) of said one or more libraries; and c) isolating said target nucleic acid(s); 
wherein said providing and contacting are done using a roboticNsystem. 
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Yh *Mc The method according to claimJKI wherein said target nucleicWid is a target gene. 
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\^( The method according to claim 14 wherein said target nucleic acid is a portion of said target gene. 
IS' >€. The method according to claim 13 wherein said target nucleic acid is a regulatory sequence. 
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IG> I s *. The method according to claim 1 3 wherein said isolated target nucleic\icids comprise single- 
nucleotide polymorphisms, a gene family, a haplotype. 

Yf- T8„ The method of cl^iixu13 wherein said nucleic acid sample(s) are selected from the group 

consisting of a cDNA library, genomic DNA library, genomic DNA samples, and combinations thereof. 



Iff The method of claim , 18 wherein said genomic DNA samples are from one or more organisms or 
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Tne method according to claim 1 3 further comprising: 
ZkaA&> Vl) makin 9 a library of nucleic acid variants of said target nucleic acid; 

I* m introducing said library of nucleic acid variants into a cellular library; and 

f) performing phenotypic screening on said cellular library. 
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cZO The method according to claim 20 wherein at least one of said making, introducing and 
performing steps are done using a robotic system. 

2?. The method According to claim 13 further comprising: 

d) making\a plurality of cells comprising a mutant target nucleic acid; 

e) adding aNIibrary of candidate agents to said plurality; and 

f) determining the effect of said candidate agents on said cells. 
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O £ 3L 23. The method according to c laim 2 2 wherein at least one of said making, adding, and determining 
steps are done using a robotic system. 

3 J 

1** 3^1 ^4. The method according t^clahjL22 wherein said mutant target nucleic acid is a gene sequence 

r420 knock-out or a gene sequence^knock-in. 

L, 2§. The method according to claVn 2 2 wherein said mutant target nucleic acid comprises an insertion, 

y 1 substitution, deletion or combinations thereof. 

-pi 

L^25 1^ The method of claim 1 3 further comprising; 

Pi d) introducing said target nuclerfc acid(s) into one or more cell(s), wherein said 

introducing is done using a robotifc system. 

jLjfo The method of claim 26 further comprising; 
30 e) expressing said target nucleic acid(sO, wherein said expressing is done using a 

robotic system. 

i^l The method of c laim 2 7 further comprising; 

f) identifying a cell(s), embryo(s), organism(s) paving an altered phenotype induced by 
35 a biological activity of the expressed target nuclejc acid, wherein said identifying is 

done using a robotic system. 



'2©. The method according to clajjn-27, further comprising sequence said expressed target nucleic 
acid. 
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l4| The method ^according to claim 27, further comprising mapping said expressed target nucleic 



acid. 



[JIB ^ o M. The method according to claim 27, wherein said altered phenotype comprises altered expression 
of a cellular gene. 

5 

2> I "32. The method of clairtsj 28 further comprising; 

g) contacting saTckcell(s) having an altered phenotype with a library of candidate 
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bioactive agents, wherein said contacting is done using a robotic system. 



10 iX 33- The method of claim 32 further comprising; 

h) identifying a bioactiveNagent that modulates an activity of the expressed target 
nucleic acid, wherein said identifying is done using a robotic system. 
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52) 3^. The method of claim 13, 21 , 23, 26L 27, 28, 32 or 33 wherein said robotic system comprises a 
computer workstation comprising a microprocessor programmed to manipulate a device selected from 
the group consisting of a thermocycler, a tfvultichannel pipettor, a sample handler, a plate handler, a 
gel loading system, a gene sequencer, an automated transformation system, a colony picker, a bead 
picker, a cell sorter, an incubator, a light microscope, a fluorescence microscope, a spectrofluorimeter, 
a spectrophotometer, a luminometer a CCD camera and combinations thereof. 

S L{ 2&. A robotic system comprising: 

a) means for producing a plurality of enhanced homologous recombination compositions. 



HJ 3S* The system of claim 35 further comprising: 

ij^S b) means for contacting said compositions with a dellular library under conditions 

□ wherein said compositions hybridize to one or more target nucleic acid members of 

said library. 

3Q, "37. The system of claim 3 6 further comprising: 
30 c) means for isolating said target nucleic acid(s). 

3>}- S§. The system of claim 37 further comprising a means for producing a library of mutant target 
nucleic acid(s). 

35 2$ "3$. The system of claim 37 further comprising a means for nucleotide sequenVig said target nucleic 
acid(s). 

?f\ 4Q. The system of Claim 37 further comprising a means for determining the haplotypW of said target 
nucleic acid. 
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^ ^ The system of flam 40 further comprising: 



d) means for introducing said target nucleic acid(s) into host cells. 



<A^ A I 42. The system of claim 41 further comprising: 
^ - * e) means for expressing said target nucleic acid(s) in said cells. 



10 



H & The system of claim 42 furtherscomprising: 

f) means for identifying oneW more cell(s) having an altered phenotype induced by a 
biological activity of said expressed target nucleic acid(s). 

*i 2> 44. The system of cjaim 43 further composing: 

g) means for contacting said cell(s^ with a library of candidate bioactive agents. 
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^ ^ 4§. The system of claim 44 further comprising 

h) means for identifying one or more bibactive agent(s) that modulate a biological / 
activity of said expressed target nucleic acid(s). 



4f The system of any one of claims 35-45 wherein said robotic system comprises a computer 

workstation comprising a microprocessor programmed to manipulate a device selected from the group 
consisting of a thermocycler, a multichannel pipettor, a Sample handler, a plate handler, a gel loading 
system, an automated transformation system, a gene sequencer, a colony picker, a bead picker, a cell 
sorter, an incubator, a light microscope, a fluorescence microscope, a spectrofluorimeter, a 
spectrophotometer, a luminometer, a CCD camera and combinations thereof. 
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